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Topic 

Phases of the Moon 

TO 

007755 

Name 

Phase of the Mood Calendar Model 

Task Question 

What are the relative positions of the Earth, the Sun and the Moon for the following 
phases of the moon: full, half waning, new, and half w axing? 

Task Process 

Choose a date on the calendar which shows one of the phases of the moon and then show 
relative positions of the Earth, Sun and Moon when the moon is in that phase 

Concept Variable Attributes 

Sun teyfi 

Earth (x,y,t) 

Moon (x,y,t) 
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Template ID 



00345 



Name 



2-D Position Modeling Template 



Description 



A palette of 2-20 images or animations is on the left side of the screen, the student moves 
any number of these images to the right modeling area to create positional relationships. 
Device Types 



Variable Attributes 



Image 



(x,y) 



Animation 



fey) 



Output description 



The (x,y) position of each of the images by concept name 



Output Data Format 



{ 



"template" : { 

"name" : "2-D Position Modeling Template", 
"ID": 00345 

}, 

"devices" : { 

"<conceptl>": { 

"position" =( x >y) 
h 

"<concept2>": { 

"position" =( x >y) 
h 



"<conceptN>": { 

"position" ={x,y) 

} 

} 
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Concept 



3-D (x,y,t) computer 
based template 



Devices 

3-D (x,y,t) manual administration 



Sun 



Virtual Device (Image) 



Physical Device (Ball) 




Large size yellow rubber ball 



Earth 



Virtual Device (Image) 




Physical Device (Ball) 



Medium size blue plastic ball 



Moon 



Virtual Device (Image) 



Physical Device (Ball) 



O 



Small size white ping-pong ball 



Time 



Virtual Device (Image) 



Su 


M 


Tu 


W 


Th 


F 


Sa 












1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 















Physical Device (Calendar) 



Braille/Regular calendar (depending on 
need) 



Full Moon 



Virtual Device (Image) 



O 



Physical Device (Voice) 



"The moon when it appears to be bright 
and circular" 



Half Waning Moon 



Virtual Device (Image) 



Physical Device (Voice) 



'The moon when it appears the right side 
of a circle" 



New Moon 



Virtual Device (Image) 



Physical Device (Voice) 



"The moon when it appears to be 
completely dark" 



Half Waxing Moon 



Virtual Device (Image) 



Physical Device (Voice) 



"The moon when it appears to the left side 
of a circle" 
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Content 
Creation 
Process 
100 



101- 



( start ) 



Select 1 to n 
Template(s) 



Define 1 to 
n Concepts 



Link 1 to n 
Devices to 
Represent 

each 
Concept 
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Formal Definition 


2-Dimensional Model (x,y) 


3-Dimensional Model fey) 


<A> Above <B> 


AMinX > B M axX 


AMin2 > B M inZ 


<A> Below <B> 


AMinX < B M axX 


AMinZ < BmjijZ 


<A> and <B> are on 
opposite sides of <0 


magnitude(AC + BQ < magnitude(AQ or 
magnitude(AC + BQ < magnitude(BC) 
(AC is defined as the vector between the 
center of device A and the center of device 
C, similarly BC is defined as the vector 
between the center of device B and the 
center of device C) 


magnitude(AC + BQ < magnitude(AQ or 
magnitude(AC + BQ < magnitude(BC) 
(AC is defined as the vector between the center 
of device A and the center of device C, 
similarly BC is defined as the vector between 
the center of device B and the center of device 
O 


<A> and <R> arp nn the* 

same sides of <C> 


magnitude(AC + BC) > magnitude(AQ or 
magnitude(AC + BQ > magnitude(BQ 
(AC is defined as the vector between the 
center of device A and the center of device 
C, similarly BC is defined as the vector 
between the center of device B and the 
center of device C) 


magnitude(AC + BQ > magnitude (AQ or 
magnitude(AC + BQ > magnitude(BQ 
(AC is defined as the vector between the center 
of device A and the center of device C, 
similarly BC is denned as the vector between 
the center of device B and the center of device 
Q 


<A> Touching <B> 


There is some point within the area covered 
by device A (A x , A y ) such that (A x +/-5 
pixels,A v +/- 5 pixels) is within the area 

ifUVvitu uy ucvivc lj 


There is some point within the volume 
occupied by device A (A x , A y , A z ) such that 
(A x -H/-5% of the maximum distance in x 
direction), A v +/- 5% of the maximum distance 
in y direction, A z +/- 5% of the maximum 
distance in z direction) is within the volume 
occupicu oy device o 


<A> Inside <R> 


Amskx < B Ma xX and A M inx > BmihX and A MaxY 
< Bm^xy and Amhiy > B M ioY 


AmqxX < BMaxxand A M inx > B M inx and A M jwy < 
BmhxY and A M inY > BMinY and A MaxZ <B M a X z 
and A M inZ > B M inZ 


<A> Bigger than <B> 


The area covered by device A is greater 
than the area covered by Device B 


The volume occupied by device A is greater 
than the volume occupied by device B 


<A> Smaller than <B> 


The area covered by device A is smaller 
than the area covered by Device B 


The volume occupied by device A is smaller 
than the volume occupied by device B 


<A> Taller than <B> 


AviaxY-AMinY > BMaxY-BMmY 


AMaxZ-AMrnZ > B M axZ-BMinZ 


<A> Shorter than <B> 


A M axY-A M inY < B M axY-B M mY 


AMaxZ-A M inZ < ^MaxZ-OMinZ 


<A> Greater than <B> 


A vol lie' 1 * Byalue 


Ayalue* 5 * Byalue 


<A> Less than <B> 


Ayaiue -5 *- Byalue 


Avalue*^ ByaJnc 


<A> Darker than <B> 


Ared+Agreen+Abuc < B red +Bgre cn +Bbue (where 

Xcoior indicates the RGB values for the 
color) 


Ared+Agreen+Abue < Bred+Bgreen+Bbue (where Xco| or 

indicates the RGB values for the color) 


<A> Lighter than <B> 


Ared+Agreen+Abue > Bred+Bgreen+Bfaue (where 

Xcojo,- indicates the RGB values for the 
color) 


Arcd+Agreen+Abuc > Bred+Bgreen+Bbue (where Xcoior 

indicates the RGB values for the color) 


<A> Same color as <B> 


A red = Bred and Acreen =B 2reen and Ablue^Bblue 


A red = B^ and Aereen =B eTcen Aand Ablue^Bbiue 


<A> Same size as <B> 


AMaxY-AMinY = BMaxY-BMinY +/" 5% of 
BMaxY-BMinY) and A M axX-A M inX = BmsxX- 
B M inX + /" 5% Of BMaxX-B M inx) 


AMaxY-A MinY = BMaxY-BMinY + /~ 5% of Bm^Y" 
Bmioy) and AMaxX-A M inX = BMox^-BMinX +/- 5% 
Of BMa*X-B M inx) and AMaxZ-A M inZ = BMaxZ-B M inZ 
+/- 5%OfB M axZ-B M inz) 


<A> Same length as 
<B> 


The longest dimension of A is greater than 
the longest dimension of B 


The longest dimension of A is greater than the 
longest dimension of B 


<A> Same intensity as 
<B> 


For the HSB values of the devices, the 
Brightness of A is greater than the 
brightness of B 


For the HSB values of the devices, the 
Brightness of A is greater than the brightness of 
B 
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Pattern 
Definition 
120 



V 



121- 



f Start ") 

' — — \ 

For each 
Pattern 



123. 




Create a 
sub pattern 



125. 



Select a 
Relevant 
Concept 



127- 



Select 
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Pattern 


Sub Patterns 




Implication 
Type 

J Mr 


Implication Value 


"Night" 


"Person" and 




"score" 


3 




"Sun" on the 




"reward" 


(irnage-'goldstarjpg", sound-Tiiirray.au") 




opposite sides of 




"correct" 


1 




"Earth" 




"knowledge" 


{("sun is on the opposite side of earth at 
nighf, 0.95), ("sunlight makes daylighf , 
0.99)} 








"navigation" 


ItemH>=88921 


"Moon 


"Person" and 




"score" 


0 


makes 


"Moon" on the 








Nighf 


same side of 
"Earth" 










"Sun" not used 




"reward" 


(sound="goodtry.au") 








"correcf 


0 








"knowledge" 


{("sun is on the opposite side of earth at 
night", -0.95)} 








"navigation" 


ItemID-12346 


"Sun goes 


"Flat Earth" 




"score" 


1 


into Flat 


used 








Earth" 


"Sun" inside 




"reward" 


(sound-'oops.au") 




"Flat Earth" 




"correct" 


0 








"knowledge" 


{("sun is on the other side of earth at nighf, 
-.99),("the earth is shaped like a ball", -0.50 








"navigation" 


ItemID=07685 
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Implications 
Definition 
Process 
140 



141 



( Start ) 



For each 
Pattern 



143 



145 




Create Implication 



147- 



Seled Implication 
Type 

I 



Enter or Select 
Implication Value 



6 




T 
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FIG. 19a 
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200 



\ 



( Start ^ 



Virtual devices 
provided to a user 



203- 



205- 



User modifies one 
or more attributes 
of one or more 
devices 



Store all user 
variable device 
attributes 
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"template" = { 

"name" : "2-D Position Modeling Template", 
"ID": 00345 
}, 

"item" = { 

"name" : "Phase of the Moon Calendar Model", 

"ED" : 007755 

}. 

"devices" ={ 

"Sun": { 

[(30, 1 00,7),(30, 1 00, 14),(30, 1 00,2 1 ),(30, 1 00,28)] 
}, 

"Earth" : { 

[(71,203,7),(71,203,14),(71,203,21),(71,210,28)] 
}, 

"Moon" : { 

[(93,132,7),(170,58,14),(120,274,21),(93,254,28)] 
} 

} 



FIG. 25 
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Automated 
Scoring Process 
400 




40V 



For each 
Pattern 



403 



For each 
Sub pattern 



No 



Record 
pattern as 
existing in 
response 



411 




Select 
Implication 
types 
desired 



Record 
implications for this 
pattern of the 
type(s) selected 



QncT) 
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